This study concerned the production, purification and application of extracellular chitinase from Cellulosimicrobium cellulans strain 191. In shaken flasks the maximum yield of chitinase was 6.9 U/mL after 72 h of cultivation at 25 o C and 200 rpm. In a 5 L fermenter with 1.5 vvm aeration, the highest yield obtained was 4.19 U/mL after 168 h of fermentation at 25 o C and 200 rpm, and using 3 vvm, it was 4.38 U/mL after 144 h of fermentation. The chitinase (61 KDa) was purified about 6.65 times by Sepharose CL 4B 200 gel filtration with a yield of 46.61%. The purified enzyme was able to lyse the cell walls of some fungi and to form protoplasts.
INTRODUCTION
Chitin is a polymer of N-acetylglucosamine with β-1,4 bonds (15) . It has a highly ordered crystalline structure, as shown by X-ray diffraction studies, and is insoluble in water (24) and generally bound to other polysaccharides and proteins (15) . Chitin chains present three forms of arrangement, denominated as α, β and γ. The α form is dominant and more stable and consists of alternating parallel and anti-parallel chains; it occurs mainly in crustaceans, insects and fungi. The β form consists of parallel chains and occurs only in marine organisms. The γ form is still being elucidated (24) .
Chitin is the main structural component of the cell wall of most fungi, but is susceptible to innumerable bacterial and fungal species acting as antagonists, due to their production of chitinolytic enzymes (25) .
Chitinase (E.C. 3.2.1.14) {Poly [1,4- Trichoderma harzanium (20) , Paenibacillus sp. CHE-N1 (10, 11) and others.
This study aimed to produce, purify and apply the chitinase from Cellulosimicrobium cellulans strain 191 in the lysis of fungi and formation of protoplasts.
MATERIAL AND METHODS

Chitinase production in shaken flasks
The Cellulosimicrobium cellulans 191 was isolated from alcoholic fermentation residues by the Laboratory of (30) . The fermentation was carried out in 500 mL Erlenmeyer flasks containing 100 mL of culture medium described above and incubated at 25ºC and 200 rpm for 72 h. 10 mL aliquots were aseptically transferred to 500 mL Erlenmeyer flasks containing 90 mL of the same culture medium. The flasks were incubated at 25ºC and 200 rpm for 72 h. After incubation, the culture media were centrifuged at 7,840 x g for 10 min at 5ºC and the supernatants used as crude enzyme preparation.
Chitinase production in a 5 L fermenter
The fermentation was carried out in a 5 L fermenter in the previously described culture medium, with 1.5 and 3 vvm of aeration. An experimental design was used to select the conditions of pH, temperature and aeration for chitinase production, the conditions selected being, respectively, 6.5; 25ºC and 200 rpm (7) . Samples were collected at regular intervals after different time lapses. The pH was measured and the cell growth was estimated indirectly by measuring absorbance at 660 nm.
Chitinase assay
The assay procedure used in this research was originally described by Réissig et al. (23) and Sandhu et al. (27) and adapted by Fleuri & Sato (8) . One unit of activity was defined as the formation of 1 µmoL N-acetylglucosamine under the assay conditions.
Chitinase purification
The crude chitinase preparation was applied to a CL4B200 Sepharose column (1.5 x 30 cm) equilibrated in 0.01 M sodium phosphate buffer, pH 7.0. The same buffer was applied to elute the adsorbed proteins and 1.5 mL fractions were collected every 3.5 minutes. The protein elution was followed by reading the absorbance at 280 nm.
Fractions containing chitinase activity were pooled, dialysed against distilled water and freeze-dried. The protein concentration of the enzymatic solutions was determined by the method of Lowry et al. (14) , using a standard of ovalbumin.
Electrophoresis of chitinase in SDS polyacrylamide gel
SDS-PAGE with 12% sodium dodecyl sulphatepolyacrylamide gel was performed to determine the molecular mass of the enzyme, as described by Laemmli (12) while in this present study the change of aeration only affected the time taken to obtain highest enzyme production.
In this study, in shaken flasks, a chitinase yield of 6.9 U/mL was obtained after 72 h, while in the 5 L fermenter with aeration of 3 vvm, the yield was 4.38 U/mL after 144 h.
Production in shaken flasks was thus 1.57 times greater than in a 5 L fermenter.
Chitinase purification
Preliminary studies of chitinase purification were conducted using DEAE-Sephadex A50 and DEAE-Sephacel The present study showed that the purified chitinase from C. cellulans strain 191 presents potential for application in fungal control and protoplast formation.
CONCLUSIONS
The highest yield of chitinase (6.9 U/mL) was obtained 
